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VIA HAND DELMBY
Ms. Magalie Roman Salas
Secretary
Federal Communications Commission
1919 M Street, N.W.
Room 222
Washington, D.C. 20554

Re: Ex Parte Presentation
In the Matter Advanced Television Systems and
Their Impact Upon the Existing Television
Broadcast Service;
MM Docket No. 87-2~

Dear Ms. Salas:

This letter notifies the Commission that Mr. Charles
Rhodes faxed the attached materials to Mr. Robert Bromery of the
Office of Engineering and Technology on February 4, 1998. The
materials consist of an advance copy of Mr. Rhodes' April 10,
1998 column in TV Technology, addressing weighted noise power
calculations in each channel adjacent to a DTV channel where the
spectral power density is as permitted under the FCC's RF
emissions mask.

In accordance with the Commission's Rules, two copies
of this letter and the attachments are being filed with the
Secretary for inclusion in the pUblic record of this proceeding.

Sincerely,

1S:-vew~~ tJ~
Attachment

cc: Robert Bromery
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Charles W. Rhodes
10105 Howell Drive

Upper Marlboro, Md. 20774
Tel: (301) 5740214
Fax: (301) 574 1978

e-mail: charleswrhodes@worldnet.att.net

P.1

Feb 4, 1'998

lvIr. Robert Bromery
cloFCe

By Telecopier: (202l.,~18-~91~

Dear Bob:

As you requested, I attach my article, pUblished April
10.1997 in "lV TECHNOLOG'fI

• This shows the total weighted noise
power in each channel adjacent to one carrying the urv signal,
where the spectral power density of The sideband splatter j s as
permitted by the RF Mask..

As you will see in Table 3, Upper Adj. Channel DTV into l":TSC,
the weighted noise is 2.3 dB above Tov, while for Lower Adj2cent
channel. D1V into NTSC, Table 4 shows that the total weighted noise is
1.8 dB below Tov.

Hence there is a 4 dB difference in the weighted noise p·:)wer
permitted by the RF Mask. This calculation is fully supported by the
difference in Tov reported by the ATI'C: 11.33 dB vs 7.33 dB.

I have calculated the weighting fa£tor for "white noise" using
the weightlngs vs frequency reported by the ATTC. This gives a
weiihted. noise pcJwel' of 57.3 dB which is used in Tables 3 & 4. carl
Eilers reported results within 1 dB of this value.

If I may be of any further assistancep please feel free to call me.

Cordiallyp ~

Charles W. Rhodes
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power ill 10 Log {).'iJ S.38 •• 10.3 dB.
Therefore in .m kH,. tile ERP is +14.1

dBt. Now from Table 2 we pi the weiShl·
m, facIor for eacb 500 kHz portion of tbe:
NTSC eu~nd 'lid apply IIW weigbtma kl
the power per SOO kHz lbat the RF Mask
would permit in that dlBlmel. This is c:m"·
ried out In Table 3.

The weighted Power in "Ric at cacb
fteqacnc:.y must be lUIIllencall, inlegraled,
wflic:h cannot be- done with logarithmic
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in renm of villUlllly pen:civOO noise. This j~

IIl",ill'lIce noise. Noise near the edell' sub
carrier is de.n'lOclnlattd ttl \'ef:Y low video
frequencies (belOw 500 kHz), for wtJicb lhc
we.iglting factor is nil. This III:I:UUlIts foI
the seco'l1d pellk at the .subcalrier. This
noise is cbroma noise.

PIiAK TO P.,.,K
Lnuking .0 at Pi...

2, this time in chaBlie1 ....
1 we .see two peaks
asain. The cltrominance
peak is hig~ thall d.c
peak II about 2.2S MHz
because there is a much
greaw noise power deft..
IUly It the jJubcarrier fre
quency (which is 0111)'
1.11 MHz from abe DTV
cbmel edge).

The valoe of this plot
ill to show (be. fn:quen
(..-i.c~ tit which Ihe side
band splatter oeeds to be
reduced. Clearly, the
noise peak al the rowr
subcarrier. 4.83 MHz
hom the DTV channel
bolilldnry, could be read
ily 1lI1elllakd witll a fil
ler at the ourpur of lhe
transmitter. However lhc
peak 1.17 MHz. from me
other DTV cluutnel
boundary is a IDl\cl\

~
35."
35.06
31.490
87.27

pCJowcr dcnsily at cacb frequel1cy. This is
given in Table 2-

The weiJhled noise power V&. frequency
in both a4.cent cltanllelJo is plotliCd in Fig.

2. As you sec. tlJCle is lU<J1't wd&ht
ed power i. n+1 tbn n·!. Lookm!
now in ch8llllci n+I, this plat clearly
rcbOWR Ihal there arE two dominalll
pelD in tbe 'Weighted specn:al power
densi(y. one at 2..23 MHz and tile
OIbcr.. me NTSC color subcarrier.

The finn peak is appl'OXim.1CIy 1
MHz abo", the visual earrier fre·
qw:ocy becallie me visWtl carrier fre
qnency 1$ nomi••11y 6 dB dow. 0lI

the .If selectivity C1U\'e. Sipals at I
MHz above the visual carrier free
qllCIICY are givcn 6 dB IIllJ11: gain in
tbc IF amplifier ofNTSC ~vers.

1\, a. baseballd frequen-cy of 1
MHz, the noise ~ring is nil. so
this is the most lle.&ihve mqlJml.,")'

Tallie 1: P~poucI RF ,..kMllnuaDon '\IS.
FtIIpI~.,. ory Chimll
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Calculating Welllhteci NoIse

• Digital TVI
by Charles W; Rhodes •
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pnwt:r ill 10 Log ItSIS.)8 :11<' 10.l dB.
1hefefore ill 500 kHz Ille SlP is +14.7

dBt. Now fronl Table 2 Will let*' weiatn·
iRJ ractor rot each 500 kHl. pottiol of the
NTSC dulnnel MIl IPIlly thAt wei&f1tinc '0
Lhe power pel" SOIl kHz &hal the Rll Mask
woold permit i. that dlllllnel. 'Ibis is car
ried OUI in Table 3.

The weigbted Power in d1lk at elch
f.reqUeJ1ty must be mllllme.lly inlelJated,
which nlnor be done with k>prilhmic
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in tenn:il Or \liSl12l1y perceived noise. This IS

Iuminalll."C .oillL·. Noise leaf Ik color $.b
carrier is denwdulated m very low video
frequencies (below 500 kHz), for which the
¥!c:i.gl!!.i~ foctor i~ !1il. Thioc ,c:c:nllnllC for
Ille sc:col1d peat at the subcarricr. This
noise is ctlroma Iloise.

PIiAK TO PIiAK
Lookin& acWo at. Fig.

2. 1hUI tune ill channel n-
I we scc' two peaks
apin. "fbe c:hrominlmcc
peak is hiPt-'t Uwe the
pcak. at about 2..25 MHz
beclllSe lberc. is a n'lUCh
grearer noise power den
sity at tile 8UbcaIict fre
quency (which is only
1.11 MHz from Ihe DTV
clwlnel edge).

The nlue of this 'piol
is to show the freqWlen- IL-.. _

ciCll at which the side- Tllble 3: WelgtliedSlQMI.'bNDl" iIIiiIlitt" ~I
band splatter~ to be ." I ~
reduced. Clearl)", the AsI.med IfI'5IC IRP S74111t
noise peale .Ill (he color Alum" D1V !fII • cIIIC (Me '.r)
subcarrler. 4.83 MHz DTY PoN... Per &OlI K'Hl:
from lhe DTV channel -10.3.

bowdaty, oooid be\~
ily allell••1ed wiIh a fil
ler al the output or the
lI'Iosmiuer. Howe\lu tlte
peS: 1.17 MHz frDra Ihe
other MV channel
boundary h II much
greater problem tor the
desip _nd construction
of a suitable fil[CI'.

The peak. al 2.25
MHz from the DTV
cblNtel is aImGst as dif
ficult. Any filter :at the
lransmin£r Culpul sbou1d
inlroduce vcr, linle
group delay wilbm me
DTV chaine!, which is
.n illlPOIlal11 (;ollsidertl-. -.... .

ane"~"Bl
35.00
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power deJ\JlilY at eadl frcque.cy. 'Thi£ U.
giYell ;n T.ble 2-

The weighted noise power vs. feql1cocy
in both adjace'l challnd~ is ploued in Fig.

2. As you see, there ill more I~~ht

ed (lOWer in 11+1 rhan 0-1. Looking
oow in clla.net n+I, Ibis plot clearly
shows that there Me 1M3 dOJ'lillant
peaks in die wtl;8Jtred sped...l pnwu
delsily, olle al 2.25 Mlfx lUld Ihe
uthcr at the NrSC coloI.' subcarri~.

"nte first peak is 8JlPI'O.,imalel)' 1
MHz abou the visual carrier t'te~

qtJe1'C)' bee.lIllO Ihll visual carrier fre
quetlcy is nominalJ.y (] dB down on
Ihc IF seleclivity CUl"\'eo. Sigoal:s al ]
MHz ab~ lhe visual carrier tre~

quency are given 6 dB more gail in
the 1P amplifier or NTSC receivers.
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LIlSt mU'lb. we len you h;mgill!. w0n

dering how one does we~ltled noise
nlea5uremenIS. Your wail ;s 1l0W

O'l,U. We ..vill ~rform a l1ample calculation

of the weighted noise power in me upper
adjacent chlJ1ll'lcl _00 upon eaperimelWll
resulJS of the A1TC. FiB- 1 sboWiS the spec
tral power density of Ille sidemll.d splalm
uf un cx.pet'YneaW setup althe ATfC CillO-

i pared with Ihc RF mask {splatter limit pr0

posed il1May 1995 by the FCC).
A7. Y"U see, the actual speclral P01'let

demiit)l and the. RF mask CGnespond iloiae
welt 'the two cunrC$ digress: at ..cry low
noise power lC\'~1s probably bec.use the
noise noor or the spectrum aaa.1yz~r was
beilJg appro~d. This would not have
happened, had lite 20 dB of signal attenua
tion not been swifched un. Table 1 gives
the attenuation \IS. frequellcy for tM pr0
posed RF IIIMt-.

The weightill(t factors (in dB) and IMse
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units of power (dRk); 1IO~ is converted
to kilow.Us IS shown. The~ powers It6
adcie<I to inoegrlte aU noi.e powers in the
NTSC CUIU1Cl. In '·.ble 3 the lIUlII is
0,015926 kW. «lr. J7.'98 dBk.

Now tbe boUom line is in siatn. The
toral weJlbled nobe power j~ • n98 dBk.
wbilo the- peat visual power of. me (NT.SC)
s~al is ... 37 dBk; so the lwig/rld silt....•
I.n-ho:i.s\: power ratio is 54.98 c1B. or:U ~B

{Jho~ the Ihreshold of visibility of weiJht
ed nois~. This proVC$ l11at noise would be
(slightly) viQtle .bca !be sideband splitter
ill rbc maximum permitkll uuder the pro
posed RF mist..
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aooD NEWS, IUI.__
if rhem i3l00d news. it ill fhaI when thb.

COI1lpulaliol'l is applied to the NTSC cbu
nel hdmv tbe DTV ~bannel. t-'e total
weighced IlO3x is It tho IhreslJold of visibi1
i'Y. but nol above it.

But the reaUy bad news is thaI Ilte patJl
loss froll the rof.-er to the home i3 gcncmIly
not the Jllme for both signals. especililly
when lbc HAAT differ.~ PTV anteella
may have to be below dle oop oftbt: IOQ,'M.

Jf rbe path !6SS is grealer [or the DTV
~ignal than for (he NTSC sif,llQI. noise
""'QUid 1101 appe-u on NTSC scretns. 13m aI

some: IClClIlions lllC I"evers~ m;q be the case
(SI8 .... .....,.•• pac- 34)

5.1'$
~~.~

ILII(F'sc3
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hlkllTtC VIIGIII ,..,.
~.. WIIJI*d ...... Po¥w

SIgnIt-to--.rpaM "oJ_IN .. 1)

Tb,...d Ol VIIIIIIIIf."'1I1ItIt,
Null81n .. 1mIC c....MI
Nolle ...,... {N .. t)

ofa.suitable filter.
Til.:. lit.;i: iI~ Z.25

MHz from l1le DTV
chmJoel is auoll 1$ dif
ficult. Any filter II the I ial"~"."'1IW.,. (N • 1)

&ranSIniUer OltpW &Mold
introduce very liftle
group delay "ithin the
OTV channel, which is
an important considera
rion. Thue.fore. the
peats. at 1.17 and. 2.25
MHz from the chalnel
boundAry lU'e the more difficult problertl5
fO[ fiJrtlr ctaigne:r$.

Group dday - not atk:1lWl.lion - is the
cnu:ial pmbScm in both cases. FClft11nMdy.
tbe- power clssJJ*ed in Illis DTV fitter is
constant. so me thermal atability of this fi1
f.er should riot be a pl'OhlClJl.

Tillie 2 alao PO"»OS the data needed to
deterrnino wbetber the liCe-proposed RP
mask wolSld be 8ppr(lpriate to enSIife. that
DTV interference frOJll lhc lowel' adjacent
~hann.el would not be visible on NTSe
stRelIS.

To carry oot: the needed calcillalion. we
mllst Mt COllvert all the wei8hted noise
powen> from dB (1opi1bmk ..lib) to linear
LlI1i~ 1>0 OIL")' can be numerically intellJled.
-n~l the inltpalls convened back to-dO.

Perhaps tht best way to l100erstald how
this cabJlatiol1 is haldled is to follow Ibis
logic refenillg to '!"able: 3.

Assllme tile crrcdi'Ye Illdinled power of the
NTSC signal ro be proIeCleli is :s MW. or 37
dDt (dB above a kilowau). A~ume. further
dlal tbe i\V«age ERP tCK IDe ON~ is 12
dB It.f$, which would proYide~a1 oo~

(ll.S:oI.m~ boIh si~ak tII\: mdia~ from the
samehei&bl ....'e averoge tmUl.}fAAT.

So rbe digital sipal has an ERP -of 25
dBI:. Itll spectral power density is co.stAAt
llCr051So icsi:lIauel for .'J.38 MHz. 1bercfUl\:.
in a SOO kHz ]lOItion of its channel. lite

3.7.5 «.n.,... ..... r.
-:.~ .... ... ..-
".83 6UlJ
SAl 55.33
6.00 60.00

Nllte$· {1l Fv. l.2511lHz,. fiIc,.. 01.13~ IInlI
fa" 5.75~ TIIese.,. ...H"fSCClni·
er'qJ"~IIIIIII~~t
QanMI.

4~ ~blpI"".a*'lIlCl_~rw
~mc/lIlNIMled~ II

I 1l'Is1••lllrd-''IIIIlIah'''~
, FaoIln~ 11Mb, 1lIInId. Ill. ,I ~ dIsaJ..", In Illseo .liIIIl8IIIT .,

-.PiIlIIIl36.

1111,. .~- -- .

densiry and the RF mask Ctlrmpond quite
"'ciJ. Ibt .w~) ,,"uliilJ,:, ,lii?';c.,.~ ii 'vaf iuw
noi'e pl)wer levelJl prohably because the
noise floor of 1111:. !IflCCllllm anll)'Ul' was
being approecked. Dds would Dot ba\lC
happc.cd. bad the 20 dB of signal allCfIlll'
lion nol beell .witched on. Table 1 lives
the atten"'alion vs.. frequency for the pro
posed RF mask.

The weiBhting factors (in dB) and these
llJlCctr..t JXlWI=r dellsity whlell (ab" in dB)
ftre added to obtaln rh~ weighted spec.rral
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~DL ebamid Cor the propesed ItF
mast. In Ibis case dJere is.. &lUU _e
mar,a. of + 1,8 dB~ S<l tlll: filtering
requircrnelu to protccl 11-) are leu
severe dlall needecllO protect n+I b1 4
dB. This caa be seen in Fig. 2,

]11 Ittis isslle, we line shOWTl hmw
weipled loiae power IIlC38Un:QlClas en
be made willi a SpCCll'Ufi. aul,. add a
handlJcld c.lculitOt. We how Mt8Je5Ied
that this be done wllere !he DTV clUlnnd
is ad;i8CM1 to an NTSC chanael. espe·
ciany in tile :same city, txt&. it ill~ well.
worm doinl when the NTSC .Id DTV
CO\~ ~." overlap.•

CliarJ~.t Rltodes 1'«.:,.11, c(llUpl~wl

his lelllJfe cas t:ltitJ Id~nti~ for the
JiTTer Cl posilioll ht MIds~ 1988. 1rt6
Clut:er Iltdl4des \'It,uk lor Pllilipli
Laborotorie6. Scieruifit:-AlliJUkJ aM
Td'mlii;r. III tUldilion, he ;$ Ii SMYrE
and fEEl! fellow. Md WGS i1It'4rkd tile
DQ\..·d Sa""'Jf Gold "'~d(j~ bJ SMPTE.
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CO-eHANNEL INTERFERENCE (ATV-to-NTSC)
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FIGURE 13. Mean b:npainnf.'lat ratbe tor Co-ClwmellntedeJ"ellCe tests for the tligil'.al
GraDd. ADiance IIDTV System.

TABLE l'
CO-CHANNEL INTEItFERENCE (ATV-to-NTSC)

PARAMETERS
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